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FOREWORD 


As a result of a study conducted in the fleet over the 
last several years, Naval Technical Training Courses 
have moved in the direction of increased "hands-on' 1 
training in order to make training more job-relevant. 
Innovative teaching methods have been implemented to 
improve training and increase efficiency. 

This guide reflects the results of increased "hands-on" 
training in the form of laboratory assignments which the 
student will utilize in performing the specified learning 
tasks. The guide includes other materials, such as study 
guides, information sheets, data sheets, work sheets, 
and self-test items. 


Your future success in the Navy will depend on how 
effectively you grasp the information presented in this 
guide and the other material provided during this course 
of training. The investment you make now in learning will 
pay big dividends in the fleet and in your future life. 


TRAINING OFFICER 
AE(A1) SCHOOL 
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SAFETY NOTICE 


The AE should always use the proper tools for the job being 
accomplished, observing the safety precautions for that tool 
or tools. 


The AE must consider all circuits to be energized at all 
times; this will prevent accidental electrical shock. 


When using a voltmeter, the AE must always observe proper 
polarity to prevent damage to the meter. 


When using an ohmmeter, the AE must always remember to 
remove power from the circuit and to isolate the circuii- 
to achieve the proper readings. 


Protective 


clothing shall be worn, 
ssed, as the situation 
’ith electrical 


warrants 

circuits will avoid 
rings, watches, and other 


metallic 


and safety equipment 
All personnel working 
wearing loose clothing, 
objects . 


All 

■fco 

ac*C' 

an 


control switches should be in the ovr 
un e r glfi „ 9 an electrical cir ^ hs 

insider?" ener3ized ^cults must b 


position prior 
/ all work 
monitored by 
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HOW TO USE THE STUDENT'S GUIDE 


In this Study Guide and Workbook, you will find 
the following materials. 

Lesson topic learning objectives for 
each lesson topic. 


Study guides for each lesson topic designed 
for note taking. 

Information sheets containing supplemental 
information or information not readily 
available in references. 


Laboratory assignments and data sheets. 


Criterion self-tests. 

These materials are designed to aid you in 
attaining the stated objectives. Complete the 
book as neatly and accurately as possible and 
review it for preparation to take progress tests 
and performance tests. 


v 



4.3 


terminal and major enabling objectives 

Upon completion, of this U n-if- f • 
will have completed in part the ^struction, you 

following objectives: 

4.0 MAINTAIN under supervision 

Aircraft Electrical, Electro^? PreSentative 
Instrument systems in acco^, ' and 
applicable job plan/ma i n t- rdance with 
manual. tenance instruction 

PERFORM operational check 
Aircraft Navigational Instn, m re f eSentative 
consisting of Magnetic systems 

and Heading Reference q V Qt PaSS ' Attitude 
speed using a job p^„ ^helkl^f TrUe 
training device selected t-,-, 1St .° n a 
training. This check renuir P P f Vlde efficient 

of each step in the correct- <= accom Plishment 
without error. correct sequence and 

PERFORM operational check of 
Aircraft Engine . O'presentative 

ins of Oil ?r2ssu?e r?? t 0 Syste, " s Consist- 
Engine Temperature and r nfT < resaure / Fuel Flow, 

Plan checklist ™ a ?rainiiS G H P “ Usin 9 a i° b 
to provide efficient traiiino eV iS? selected 
requires accomplishment nf ^ , This check 
correct sequencVInHIthour ^ror? P ln the 

Sr R c^t°?gS 1 a ^"? 1 I ° h r k ° f 

sisting COn ~ 

and Position Indicate; , T . X- raullc Pressure 
Brake, Flap) usinc a • ,^ La { ldln 9 Gear, Speed 
training devicl se] Id ^ plan chec klist on a 
training. This check ?er,, ° prcwide efficient 

of each step in the L r ’i f accomplishment 
without error correct sequence and 


4.4 


4.5 


N0TE ‘ unti ° b j ectives cann °t be accomplished 
ntil requested training devices have 
been received. 


vi 



STUDY GUIDE 


tntroDUCTION to liquid quantity systems 


Lesson Topic Learning Objectives? 


Upon completion of this 
lesson the student will be 
able to, with 100 percent 
accuracy*. 


1 . 

2 . 

3. 

4. 


SELECT from a list the factors that affect 
capacitance . 


SELECT from a list the formula for 
capacitive reactance. 


MATCH conditions of the basic 

bridge circuit to the correct statement. 


LABEL the components of a bridge circu.it 
as applied to a capacitance fuel quantity 
svstem, 


REFERENCE : 


Aviation Electrician's Mate 3 & 2, NAVEDTRA 
10348-D , Pages 391-393 


OUTLINE? 

1. Review of factors affecting capacitance 

a. Plate area 


b. Distance between the plates 


c. Dielectric 


2. Review of capacitance in an a.c. circuit. 


SG 3 • 2 • 1 
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STUDY GUIDE 


INTRODUCTION TO LIQUID QUANTITY SYSTEMS 


Simple capacitance bridge circuit 
a. Operation 


h. As applied to fuel quantity systems 


function 
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INFORMATION SHEET 


INTRODUCTION TO LIQUID QUANTITY SYSTEM^ 


TITLE: Capacitor-Type Fuel Quantity Indicating System 

REFERENCE: Handbook, Operation and Service Instructions, 

Minneapolis, Honeywell, AN 05-65AA-9 

PRINCIPLES OF OPERATION: Capacitance Fuel Quantity System 

The capacitance fuel quantity system is an electronic 
fuel-measuring device that indicates fuel quantity in pounds. 
Basically? 1 ” the system consists of one or more tank units power 
unit?and indicator that constitute a rebalancing capacitance 
bridae circuit. A change in the fuel quantity in the fuel 
tank causes a change in tank unit capacitance , i [ 
unbalances the capacitanae bridge circuit, Th 
resulting from the unbalanced bridge condition, is amplified 

^^hale-sensitive ^l^^^rinSSiSan -to. 

induction motor ------ 

°rL?o?: ba thrb?Sgrt e o nt a 1 b^ t a e n r ced n (^r^ndition and 
ItmuuLeSusly positions an . indicator pointer to read the 
quantity of fuel remaining in the fuel tank. 

The capacitance of any capacitor depends “ponthreefactors. 
the area of the plates, the distance between the p a^ ^ 
the material between the plates ( first two factors are 

tank unit is rigidly capacitance of the tank unit 

always constant. Therefore, v . ^ en such a 

can be varied ?an“^ich is partly 

capacitor is placed ver Y , , ^ air. Since the 

full, its dielectric is composed of fuel and air^ ^ of alr , 
dielectric constant of fuel i» »PP about t £ ice as great when 
the capacitance °f ^e tank t (uel tank ia empty. Any 
the fuel tank is full as whe , , "full" produces a 

change in fuel quantity between empty ana ru y 

corresponding change of capacitance. 

NOTE: See figure 1. 


IS 3* 2 * 1 
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SHEET 


INTRODUCTION TO LIQUID QUANTITY SYSTEMS 


• a r'. 

* . jj £ 


,‘he capacitance of the tank unit is accurately measured by 
of a capacitance bridge circuit. In this circuit, the 


•J 


d*: rosi 


i -A i 


unit cacacitance to be measured is compared to a reference 
itors of known value. The tank unit and reference 

itar.ce are connected in series across' a transformer wind- 
h center tap from the winding is brought to point "P" 
on the tank unit and the reference capacitor, if the tank 
and reference capacitor have equal values and the center 
i v ides the impressed voltage equally, the voltage drop 
o each capacitor is the same and equals half the voltage 
ssea by the transformer. Therefore, the current in the 
.:nit leg of the bridge is equal to the current in the 
■"'“ w Since the path between the center tap and Doint 

s coi.-.iion to both currents and since the currents flow i n 
to directions through this path, the resultant current 

“need. “ tap and point is the bridge 

:he quantity of fuel in the fuel tank increase 4 -k 
nee of the tank unit increases, resulting?! ' the 

,-,^ U corrent n tank “ nit *•» of the bSSge 

ssss s: *i»t 

dria tJJ e current in the reference i P „ 8 ^ t i.u n tanb unit 
or.ger balanced. The voltaqe sianai br idge is no 

«!< atd point ”P". is in p h a se iuj 1 ^ the center 
' “ Re airenl - rf the quantity of fuef f?! . tan ^ V nit side 


■ i • >> 

' £.VO£ 4 

is ,i 


circuit. 


. -• — If the quant i tv nf f? ?* the tank unit side 
■ :Ul capacitance of the tank unit aJsn^ 1 in the tank decreases, 

J 9 ^Uer flow of current in ? ls ? decreases, resulting in 

• i V?, r !* ultant cu ^rent between the leg ° f the br idge . 

* iQw in the opposite dirprt enter tap and point "P" 
w “ l “ "versed. P! ’ 0 * lt ® <Ur ® ctl °»> a " d the p h .?« relationship 

Srid^" sigJal 1 ^ c ° anec ted between point 

relationship as^thf 1 ^ out P ut . which bears ^he^ 0 ” an unbalanced 
Winding ™ th ® ln Ptt signal, excitSi -n same Phase 

ui tner direction 1S a PhaSe ~ sens ttive, that ii the 

“ flCUaBC ® ia tncreasing n or U decreasingf in 
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information sheet introdu c tion to liquid quant i ty SYSTEM S 

As capacitance in the tank unit side of the bridge increases 
„ fl^ r reases because of a change in fuel quantity , it is 
necessary 3 to reapportion the voltage drop across the reference 

tiSmete? wiper in the direction necessary to maintain continuous 
balance . 

an pmntv adjustment potentiometer and a full adjustment 

opposite ends or tne rraiib . bridqe voltages to balance 

voters furnish a means of adjusting onuyc vwx ^ 

the empty to full capacitance range of a specific system. 

calibration of- the system Since the system is con inuousl^ ^ 
normal^voltage^nt^frequenc^variation^in the power suppiy. 

In situations where the tanks consist of a number of cells, 
S ^SiSSiS £ca°tLn°o£ M JM “ " 

JTSnSS-Si 

more tank units are used in a _ 9 added, and the total 

££££ !s representative^^ ^the^uantity^of fuel in the! 
tank. 

NOTE: See figure 2. 

The capacitance-type fuel quantity system is practically in 

unresponsive to vol ^^ 1 Q f C ^ n in?rease ir^temperature on fuel 
temperature . The e * fhprmal expansion which raises the 

is twofold. It results in a thermal expansion w ^ also 

level of fuel between the tubes of the t k t effects 

reduces the dielectric const ^^,^ r th | n a Jhe capacitance per 
serve to counterbalance one a ' over the temperature 

pound of fuel remains nearly . , • f ar -v aircraft, as shown by 

range ordinarily encountered by re g ults in a more accurate 

bhe gage response in figure 2^ Th th ene rgy available 

l t foi 0a ths°?u^ depends^on^weight 1 rather than volume. 


IS 3.2.1 
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"■/FORMATION SHEET 


_INTKO OUCTIQN TO LIQUID QUAN T T TV SYSTEjjg 


:* ££?»£?£ change 

« «» whether the change in tensitv'i* a, T 11 extunt - This 
variations, as illustrated or due to tree Ue tC tt!n, PvraLuri! 

In the- case of aircraft using more th dlfferenoa between fiiPl. 
let aircraft, or in ewes w£er~5L than ° n ! ty I Je ■>* fuel, a„ ' 
cr.ange of approximately 2 S is , xoeas ?" 0r dua to temperature 
nas be en devised, a special **!!! ess f ve ' a method of cornH’M fth 

supplies sufficient co?rec tl0 n ?o T*' * he ^mpen«ator! < “ CU ° n 

u0 make the amount of error- Reference 

negligible. 


a "’ OUnt ° f — d “« ^ «\flS°?arS n t i nCU 

*^inc0 nsithpr pi o c- j. tox* t 

STZJSS S* leada ^en f & £* Jjft « founded and 

fircuitJ^^e^^P-itance to «PU«« 

street the accuracy 'of h ®, len ^ th of the tank !°> lnt:o tile 

located wherever it- the s ^ ste ^, and thp M ^ nit leac * s <tooa not 
Hie for servicing!" “ PTOtected " lay 

lcr a nd access - 

»he test switch io 

Sys f eraU ° S pera t tio U n nb i s la t n o Ce h the bridge circuit 
tne bridge, greatly°unblf is . red ^ed on the^n!^' Wlen the 
--xcator drives to Wa J d a ^ ncin g the circuit Unit sid « of 

ir'^rtl? t ^ 0uld restore th^h e !? PtY end of the df S T 9 resul t, the 
thiTo-d? 1 P° ln ter to its 0 rf iC ^ 9e to balance and X ' °P©ning the 
*“ aicat0 * Proves Jhat th 9lnal P°sitiSn retur n the J 

The <„„■ SyStem is S response by 

hich or In*. 1 ^ 01 " in =ludes as 9 norma Ily. 

lo.-ievel switch or a V Sec °ndary Wf . 

A warnino • trans mitti ng potent ? n ' either a 

£?.«?« Plate bTan Ch a5° nsi ^ S of . wio . ^"^^oter. 

«t*Mv7«M ltCh 0,0 bi’tiJS 1 ? f r°n, the 

* r - 

res^.^ieator with es P«tiv e end ^ closed f rom 

e« rh"« Proportion-f tra Psn>ittin„ ®' 

usgH lon ^l to Potenf i nw, 

correlated with ^ » remote Thil re ?*”*■*•* a 

° r indent upon ? wh «h h“ s a es " atai «e 
POn ' fuei oons u ^ t J on fu "=tio n 
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INFORMATION sheet 


INTRODUCTION TO LIQUID QUANTITY SYSTEMS 


OPERATION INSTRUCTIONS: 

. 4_ 1 in an aircraft, the fuel quantity indicating 

?r S tklionf«e 0 LcLsary r ^Lpf?ofin'oc”a S S ionarche^ r wUh n 

the test switch to test system operation. 

N0TE! sam^as^he^apacitance'fuel^quantity^system^which will 

be discussed in the remaining lessons on liquid qu y. 
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CRITERION SELF~TEST INTRODUCTION TO LIQUID QUANTITY SYSTEM 

l. Select the factors affecting capacitance. 

a. Plate area, distance between the plates, and 
capacitive reactance. 


b. Plate area, distance between the plates, and 
dielectric constant. 

c. Plate area, distance between the plates, and 
temperature. 

d ' fluency?' dl£ltanoe between the plates and 

2. Select the formula for capacitive reactance. 

a, Kq « 2nfc 

b. Xc a 1 

OTc 

C . Xq a 2nfL 
d. Xc a 1 

TS7 l 

Match the conditions of the ^ nr ,i 

«rcuit listed ln column A bIS ^ C S a ^ itanoe brld 9e 

statement listed in Column s? 1 ™ t0 their correc t 



“ a) C1 and C2 have the a 

sarne capacitance? ’ 

- (2) C1 increases i n 
capacitance . 

Cl decreases in 
capacitance. 

8 


b. 


c. 


C2 develops smaller 
S1 9nal voltage thin Cl. 

=entl| r !eg. £1C ’ W in the 

viltage 1 S > ln*02. ller Sl3nal 

CT 3.2.1 



the fuel quantity circuit 


4. Label the components in 
below . 


a. 



(1) Fixed phase of two phase induction motor 

(2) Amplifier 

(3) Reference capacitor 

(4) Variable phase of 20 induction motor 

(5) Tank unit capacitor(s) 


CT 3.2.1 
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i?O M_SHEET INTRODUCTION TO LIQUID QUANTITY SYSTEMS 

1. Of the three factors that affect capacitance, the 

is the only variable of the tank unit capacitor 

in a liquid quantity system. 

2. The error signal is developed in a liquid quantity system 

— the capacitance bridge circuit. 

3. The function of the liquid quantity system is to measure 

the — in terms of 

™ ’ 11 * 

4. With a decrease of temperature, fuel volume ______ and 

its dielectric constant 


10 
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S TUDY GUIDE — , . his 

Lesson Topic Learning Objectives: ^pon^compl^ student wi 11 

be able to, with 100 
percent accuracy. 

t-v,p function of the 

1. SELECT from a list the 

Tank. Unit. 

_ _ the statements describing 

2. SELECT from a ^ the Tank Unit, 
construction of the ianr 

a n^naritive reactance 

3 - 

, SELECT from a list the function of the Power 
4 * unit and Amplifier Section. 

i. n f the Power Unit and 

5. MATCH each compon function. 

Amplifier Section cu 

_ o i i a-t- the function of the 

6. SELECT from a list tne 

Indicator. 

SASX SS-“ “ST* ““ 

9. SELECT from a list the purpose 
compensator unit. 

10 * fUel 
i if i rm . 




reference : 


Aviation 

10348-D, 


Electrician's Mate 
Pages 393-396 


3 


St 2 , 


UAVEDTRA 


OUTLINE : 

1. Tank unit 

a . Function 


SG 3.2*2 
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STUDY GUIDE 


Constr 


Uc tion 


ouf ERAT10N OP A 

^a_ 2 MNTmsy^ 


C. 


Operation 
(1) Fue * level 


increases 


(2) 


Fu el level 


decreases 


2 ‘ indicator 
a - Function 


?°r» ructi ° n 

' ° nit com Parisons 


(2 > Components 

fa) Two~phas e i 


J-nduction motor 


12 
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STUDY GUIDE 

(b) Output shaft 


CONSTRUCTION AND OPERATION OF A 
CAP AC ITAKCE FUEL QUANTITY SYSTEM 


(c) Rebalance potentiometer (R11S) 


(d) Power unit and amplifier section 
1_. Function 

2_. Purpose 

_3. Components 

a. Transformer 

1) Primary 

2) Secondary 

b. Voltage amplifier {V101) 

~ 1) Purpose 

2) Construction 

3) Operation 

c. Power Amplifier (V102) 

~ 1) Purpose 

2) Construction 


SG 3*2.2 
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£E2E3£g£LIPe 


3) Operation 


n„f“ TI0N °P 

- — ^guffiaa gxmf S ysT 

Xat.l n*-, ■ •• 


(e) 


A- Purpose POtent ±°meters ( R110 s 


2 . 


PUl1 ad ^ us t (R110) 


3. 


S " Pty ^Ust ( RU4) 


Test switch 
*• Purpose 


b ‘ Operation 


4. 


af mP De; at ° r Ufti t 

Description 


b * Purpose 


C * Construction 


14 


SG 3 , 2.2 



CONSTRUCTION AND OPERATION OF A 
STUDY GUIDE CAPACITANCE FUEL QUANTITY SYSTEM 

d. Operation 

5. Relay control unit 
a. Function 


b. Operation 


6. System operation 

a. Fuel level increases 


b. Fuel level decreases 


SG 3*2*2 


15 


component Diagram 





17 




BBS 



19 




capacitance fuel 
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CONSTRUCTION AND OPERATION OF A 

CRITERION SELF-TEST CAPACITANCE FUEL QUANTITY SYSTEM 

1. Select the function of a Tank Unit. 

a. A variable capacitor which compensates for changes 
in fuel density. 

b. A variable capacitor which senses any change in 
fuel level by a change in its capacitance. 

2. Select the statement (s) which describe the construction 

of a Tank Unit. 

a. Three aluminum tubes having the same diameters. 

b. The two inside tubes form the electrodes of the 
capacitor. 

c. A fixed capacitor, mounted in the fuel cell. 

d. A variable capacitor, mounted vertically in the 
fuel cell. 

e. A variable capacitor, whose capacitance changes 
as fuel level changes. 

3. Match the capacitance and capactive reactance of the 

Tank Unit listed in Column A to the fuel level condi- 
tions listed in Column B. 


Column A Column B 


(1) 

c t 

a. 

Fuel level 

increases 

(2) 

c 

b. 

Fuel level 

decreases 

(3) 

x cl 




(4) 

x ct 




Select 

section 

the function of 

• 

the power unit and 

amplifier 

a. Amplifies the error 

signal 

from the transformer 


primary, 

b. Amplifies the error signal from the bridge. 


CT 3.2.2 
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Q) 4 -/ 


“°c“ 

function listed 

Column a 

COMPONENTS Column^ 

«• Test Switch FUNCTION 

!: §j| ~~ a) SIS 0P6ratl0 " °f 

*•’ ““ "~ (2) ^pS«=aUon" ata5e 

" (3) 

6 - -Feet the f unctio„ (s) ^ 

a T J of the indicator 

• ^ «Uons, remaining 

7 _ ^ fUel «li"° Unt ° f fUel< in P°“nds, remaining 

Match the components nf 

“ eir fUnCti °" Coinm n 

Colnnm A 


Column A 
COMPONENTS 


*• Clll fi CU2 ACTION 

e Output shaft (1) Reference C im a . 

c * Two-phase Capacitor 

motor Action (2) 

d - Wls — circuit* 263 the bri ^e 

■ C103 & C104 

C109 


Column n 
PUUCTION 

• U) Eefe rence Capacitor 


circuit: bridge 

- (3) Maintain a 90° n h 

-^) drives R 118 to rphii 

bridge circui?. alance 

.(5) Receives variahi^ u 

-citation Irom^Sf 86 


CT 3.2.2 



Select the description (s) of the compensator unit, 

a. Mounted vertically in fuel cell. 


b. Mounted horizontally in fuel cell. 

c. Connected in parallel with reference capacitor. 


Select the purpose of the Compensator Unit, 
a. Compensates for different reference capacitors. 


b. Compensates for different fuel densities. 


10 Match the statements describing operation of the bridge 
circuit listed in Column A to the fuel level conditions 
listed in Column B. 


Column A 

(1) Xc of tank unit increases 

(2) Xc of tank unit decreases 

(3) C of tank unit increases 

(4) C of tank unit decreases 

(5) Current in tank leg 
decreases 

(6) Current in tank leg 
increases 


Column B 


a. Fuel level 
increasing 

b. Fuel level 
decreasing 


(7) Reference leg current 
increases 

(8) Reference leg current 
decreases 


CT 3.2.2 
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WORK SHEET 


X - ^ tan* unit ls a 

”°“t e d in the f uel "^7~~~ ca Pacitor, 

hat senses any nh 

b * a change in its * 0han »* i« 

• i. “ “• — <-.i 


3 ‘ When fuel le 

«vex decreases „ 

- SS/ ca Pacitance 0 f thft 

- Ca Pacitive rear „ h tanJc Unit 

current i n fi, rea ctanc e 

e tank unit iegi - — . — / and 

*• — 

the amo “ht of fuel 8 indioatio, 

“ the ^n*. that . 


am ° Unt <* fuel i„ indication 

ln the tan* that • 

« Gaining 

5 ‘ Th a fixed phaee of .. 

indicator is two ~phase induction 

excite<3 fron a taD 10 " -"“tor in the 

and ^e variable phase is „ tha - 

_ texted by th« 

0ut Put Of the 

‘‘ 2 ° r6balanCe P ° te htiometer rebl 

V ° lta - —a the ManCeS bridge by var ying 

’• T1 >e Power unit and ^ 

nd amplifier seotion 

" — -e s y stem and ^ ^ 

~~ — 1 from the amPi ‘ fia ‘ of the 
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WORK SHEET 


CONSTRUCTION AND OPERATION OF A 
CAPACITANCE FUEL QUANTITY SYSTEM 


8. The empty adjust (R114) , is in the leg and the 

full adjust ( R110 ) , is in the_ leg. 

9. When the test switch is closed, it the 

potential of the leg , causing the bridge to 

and the indicator pointer drive towards 


10. The compensator unit for changes in 

constant and of fuel whether caused by 

temperature changes or different types of fuel. 


WS 3.2.2 
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STUDY GUTrvp 




T *'UEL QUANTITV cvc«m ifA * 

Lesson Tnnir r w wm ijltY SYSTEM 

TOPIC Learning Objectives- ~~ 

lesson C ?h letion o£ this 
be st baent will 

Percpnf °' with 100 

P ^cent accuracy: 

1- SELECT from a list fh = 

Tester. st the Purpose of the MD -1 

their fSnctions? entS ° f the MD -1 Tester to 

for c a i ibrating the 

4- CALIBRATE a Fuel „ . Se<3UenCe ' 

training device. 1 Quantlt y System on a 


REFERENCE : 


OUTLINE: 


Aviation Elen-i-vi . 

W34e- D , Pages **5 60-562 ^ 3 5 NAVEDTRA 


1 ‘ Tester used 
a * Purpose 


b * Components 
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STUDY GUIDE 


CALIBRATION OF A CAPACITANCE 
FUEL QUANTITY SYSTEM 


c. Operation 


2. Calibration procedure 

a. Preparation of tester 


b. Empty adjustment 


c. Full adjustment 


SG 3.2.3 
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CALIBRATION OF A CAPACITANCE 
QUANTITY SYSTEM 


CRITERION SELF-TEST 

1. Select the purpose of the MD-1 Tester 

ad^ustlng^he^apacUance^ue/S Calibrati ^ 

System. capacitance Fuel Quantity Indicating 


2 . 


‘ ^ -xilr^nd insh U ie e L f d° r i ^ tw * 
?o t its e ^nc??on 0 HsLd f in^olumn t B! USted in Column A 


Column A 
a. Desiccator tube 



e. Correction card 


Column B 

.(1) Variable capacitor which 
simulates tank unit 
capacitance . 

(2) Extends range of capacitance 
to 6100 uuf. 

(3) Used on systems with 
compensator. 




moisture tr 




(5) Allows more accurate 

calibration 

System listed^^Column^'^in^'thei 1 ' 19 ^ Fuel Quanti t;y 
Column B. ln their proper sequence in 


Column A 

a. Perform empty adjustment 

b. Perform full adjustment 

c. Press to test 

d * Recheck empty setting 


Column B 

Step 

( 1 ) 

(2) 

(3) 

(4) 

(5) 


2e 
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CALIBRATION OF A CAFV -j 
— QUANTITY ’ £Y ST J 


TIME; Contact ilrs . 0 Minutes Periods 1 

pntiT PMENT LI ST; 

1. screwdriver 

2 . Mock-up, Capacitance Fuel Quantity Syst*;:: 

3 . Tester, Fuel Quantity, Type 11D-1 



Step 3; 


Step 4 ; 


Step 5: 


Power OFF 

Connect cables to tester. 

SEE NOTE. 

Empty Adjustment 

a. Set compensator capacitance to 25. 2 ; J -- 
variable capacitor C 3 . 

Set empty capacitance of 146.8 P r • usiru 5 
variable capacitor C]_. , 

Set range extending capacitor C 2 • '* 

Turn power ON . 

Remove indicator from panel. . 

zero. ) 

Full Adjustment ra nacitance to 57.2 P* ■ 

a. Set compensator capacity ^ 

b Set n fuli r cSpaSitance to 325.4 in- 

variable capacitor t Ci ;t sQ pointer is positicne, 

C - on^ indicator . 


b. 

c . 

a. 

e. 

f . 


- . v (pointer 
, press test switch momentar poistion oi 

’ tep 6 rotate ?CM and return to ad 3 


S tO J Id 


RP.nn lb 


JS 3.2.3 
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Step 7: Recheck empty setting. If necessary, recalibrate 
system using Step 3. Then recheck full setting, 
necessary, recalibrate system using Step 5. 

Step 8: Have instructor check. 

Instructor's initial 

Step 9: Secure mock-up and equipment when told to do so by 
the instructor. 

Step 10: Safety precautions observed 

Instructor's initial 

NOTE: This is for the compensated system; terminal 
"C" on the MD-1 will be used. 


If 
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WORK SHEET 


CALIBRATION OF A CAPACITANCE FUEL 
QUANTITY SYSTEM 


1, The 


tester is used to calibrate capacitance 


fuel quantity systems. 

2. On an uncompensated system, terminal 

used. 


on the MD-1 


3 .■ The 


tube removes 


from the 


tester case. 


4 . The 
and 


tester can be used for both 
systems. 


5. The variable capacitor j 

to Pf • 


) is adjustable from 


W3 3 -«. 2*3 
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STUDY GUIDE 


TESTING CAPACITANCE FUEL QUANTITY TANK UNITS 


Lesson Topic Learning Objectives: Upon completion of this 

lesson the student will be 
able to, with 100 percent 
accuracy: 



1 . 

SELECT from a list the purposes of the MD-2A 
tester. 


2. 

MATCH each component of the tester to its 
function. 


3. 

SELECT from a list statements 
the operation of the tester. 

concerning 


4. 

SELECT from a list the power requirements 
of the tester. 


5. 

SELECT from a list statements 
testing procedures. 

concerning 


6. 

TEST a Fuel Quantity System on 
device. 

a training 

REFERENCE : 





Aviation Electrician's Mate 3 & 2. 
10348-D, Pages 560-562 

NAVEDTRA 

OUTLINE: 




1. Tester 

used 



a. Purpose 




b. Components 



c. Operation 


Testing procedure 
a. preparation of tester 


b. Capacitance test 


c. 


Resistance test 



TESTING CAPACITANCE FUEL 

CRITERION SELF-TEST QUANTITY TANK UNITS 

i. Select the purpose (s) of the MD-2A Tester. 

a. Used to measure unknown capacitance. 

b. Used to calibrate the Capacitance Fuel Quantity System. 

c. Used to test tank unit capacitance. 

d. Used to measure leakage resistance of tank units, 
coaxial leads, and unshielded leads. 

e. Used to test unknown resistance. 

2, Match each component of the tester listed in Column A 
to its function listed in Column B. 


% 



Column A 


Column B 

a. 

Indicator (capacitance 
meter) 

(1) 

Enables operator to 
select pf or megohmmeter 

b* 

Capacitance range 
selector switch 

(2) 

Enables operator to 
measure leakage resistanc 

c* 

Meg-ohmmeter range 
selector switch 

(3) 

Extends range of capa- 
citance pf meter 

^ • 

Operation selector 
switch 

(4) 

Used to read unknown 
capacitance 

Selt 

the 

ret the statement (s) that 
Indicator (capacitance pf 

describe 
meter) . 

the operation of 


a, 


on tlle p^ci P i e 
capacitance bridge circuit 





receives its exci tation ^ I " 0tOr 
inSctanc° n bridge r circui?.° f * self -bala nc ing 
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4. Select the power requirements for the MD-2A tester. 


a. 

110/200 volts a.c. 

400 hertz 

Single 

phase 

b. 

115 

volts 

a.c. 

60 hertz 

Single 

phase 

c . 

115 

volts 

a.c. 

400 hertz 

Single 

phase 

d. 

200 

volts 

a.c. 

400 hertz 

Single 

phase 


5. Select the statement that describes the condition 

causing continuous rotation of the Indicator (capacitance 
pf meter) . 

a. Unknown resistance greater than 5,000 ohms and 
cannot be measured. 

b. Unknown capacitance greater than 5,000 pf and cannot 
be measured. 
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TESTING CAPACITANCE FUEL QUANTITY 
JOB SHEET TANK UNITS 


TIME: Hours 0 Minutes 5£, Periods 1 

LQU IPMENT LIST : 


1. Mock-Up, Fuel Quantity System 

2. Tester, Fuel Quantity, Type MD-2A 


PROCEDURE 


STEP 1 


STEP 


Capacitance check 

a. Make sure power switch is OFF, on the MD-2A tester 
Connect power cable to tester. 

Connect tester to "Tank Unit" connectors "A" 
and "B" with cables provided. 

Place operation "Selector Switch" to CAPACITANCE 
uuf position. — 

Place "RANGE Selector Switch" to X, position. 

Turn power switch ON. 

Allow one minute for tester to warm up. 

Note the reading on Capacitance Indicator. 

NOTE: If the indicator continues to rotate in Xi 

Range position, turn the Range Se?eIto? ^ 
Switch to a higher range. sector 


b. 

c . 

d . 

e . 

f . 

9* 

h. 


i . 

j • 

k. 

l. 


Log the reading 
Normal reading: To to HOpf ' 
Have instructor initial 
Turn power switch OFF? 


He si stance check 

NOTE: Make resistance checks with ki 

to "Tank unit" connectors!* bles co ™ected 

pS'aSe'Mego^tw 1 "^" i° s "* to B " Position. 

x 1000. ObservS u g Selec tor Switch" to 
tog reading egohmmeter reading. 

Have inst?u^ n ?nitial U '° 00 meg6Hins ■ 

Observe S ^egoh^eter t reading 1, *~^°~^^ bir ‘ 

L og reading reading. 

M i ^ J __ _ J 


a. 

b. 

c . 

d. 

e . 

f . 

9. 

h. 


position. 


Minimum resistance? — 3T~ U00 

U/U0 ° megohms. 
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TESTING CAPACITANCE FUEL QUANTITY 


TANK UNITS 


i . 
j • 


k . 

l . 

m. , 

n. 

o. 
P* 

q* 


Place '^Selector SwUch" to "B to GND" position. 
Observe itleg—ouiiuuetex reading. 

Log reading — ' . 

Minimum resistance: 30,000 megohms. 

Have instructor initial •' 

Turn power switch OFF* 

Disconnect power cable and tank unit cable . 
Stow cables and secure tester. 

Safety precautions observed. 


Instructor Initials 
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WORK SHEET 


TESTING CAPACITANCE FUEL QUANTITY TANK UNITS 


1. Warmup time for the MD-2A is 

2. if capacitance indicator continues to rotate, you should 

turn " " to a 

higher range. 
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STUDY GUIDE 


TROUBLESHOOTING THE CAPACITANCE 
FUEL QUANTITY SYSTEM 


Lesson Topic Learning Objectives: Upon completion of this 

lesson the student will be 
able to, with 100 percent 
accuracy : 

1. SELECT from a list the type of operational 
inspection which requires system calibration, 

2. MATCH components of the indicator with their 
functions . 

3. MATCH the abnormal indications with the 
malfunctions to which they pertain, using 
the system schematic. 

4. SELECT from a list the procedures used when 
analyzing system faults. 

5. TROUBLESHOOT Capacitance Fuel Quantity System 
on a training device. 

6. IDENTIFY maintenance action required on 
Maintenance Action Form. 


OUTLINE : 

1. Inspections 

a. Visual 

b. Operational 


2. Circuit analysis 

a. Normal operation 


b. Malfunctions 


SG 3.2.5 
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TROUBLESHOOTING THE CAPACITANCE 
S TUDY GUIDE FUEL QUANTITY SYSTEM 

3. Review troubleshooting procedure 

a . 

b. 

4. Analyze system faults 

a. Check circuit for malfunction 

b. Diagnose cause of malfunction 

c. Detect and isolate fault 
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TROUBLESHOOTING THE CAPACITANCE 
CRITERION SELF-TEST FUEL QUANTITY SYSTEM 

1, Select the type of operational inspection which requires 
system calibration. 

a. Daily 

b. Major 

c. Pre-flight 


2. Match components of the indicator listed in Column A 
to their functions listed in Column B. 



Column A 


Column B 


COMPONENTS 


FUNCTIONS 

a. 

V101 

(1) 

Provides two stages of 



amplification 

b * 

V102 


Restores bridge to balanced 


(2) 

c. 

RIO 4 


condition 

a. 

R118 

(3) 

Provides output to vari- 



able phase of 2-phase 

e . 

Clll & C112 


induction motor. 



(4) 

Signal developing resistor 



(5) 

Maintain 90° phase shift 
between fixed and variable 




phases of 2-phase induc- 
tion motor. 
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n Using the system schematic match the indicated malfunctions 
listed in Column A to their probable causes listed in 
Column B. 



Column A 


Column B 

Abnormal Indications 


Malfunctions 

a . 

No operation 

(1) 

Open between TB-1 Terminal 
12 and Connector J102 of 

b* 

Indicator runs 

CCW continuously 


indicator. 


Indicator runs CW 

(2) 

Open between Indicator 

C. 


Pin H and TB-1 Terminal 11, 

continuously 



(3) 

Open between TB-1. Terminal 

5 and Indicator Pin C. 



(4) 

Open between TB-2 Terminal 

4 and Connector "A" of 
Fuselage Cell Tank Unit.' 



(5) 

Open between TB-1 Terminal 

1 and Indicator Pin A. 



(6) 

Faulty Capacitors Clll 
& C112. 



(7) 

Open in Resistor P109. 



(8) 

Open in Resistor R104, 


Select the procedures used when analysing system faults 
5 * Calibrate system 

b - Check circuit for operation 
c- Isolate the multimeter 

d ‘ ° eteCt and the malfunction 

e. Diagnose causes of malfunction 


42 


CT 3.2.5 



Work Sheet Troubleshooting the Capacitance Fuel Quantity 

System 


1. On the operational check of the fuel quantity, you allow 

warm up time. 

2. The most common types of system faults are __ t 

, and 

3. An open in the signal developing resistor would cause 

of the indicator. 


WS 3.2.5 


43 





STUDY GUIDE 


THE EARTH'S MAGNETIC FTW i.n 


Lesson Topic Learning Objectives: Upon completion of this 

lesson the student will be 
able to, with 100 percent 
accuracy: 


1. SELECT from a list the source of the earth's 
magnetic field. 


2. SELECT from a list the statement which 
describes the direction of the earth's 
magnetic field. 


3. 

4. 

5. 


SELECT from a list the cause (s) of distortion 
of the earth's magnetic field. 

SELECT from a list the statement that per- 
tains to lines of force passing through a 
magnetic material. 

MATCH the magnetic poles to the statement 
that describes them. 


REFERENCE : 

Basic Electricity, NAVPERS 10086-B, Pages 23-25 

OUTLINE : 

1* Source 


ines of force 

* Characteristics 


b * Effects 
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study guide 


THE EARTH'S MAGNETIC FIELD 


3. Magnetic poles 
a. Description 


b. Polarity 


C. Location 


4. Application 
a. Reference 


b. instruments 


SG 3.2.6 
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o* o cr & 


CRITERION SELF -TEST 


THE EARTH’S MAGNETIC FIELD 


^ JL LilC 






Select the source 

a. Mineral deposits on earth’s surface 

b. Deposits of lodestone at North & South Pole 

c. Earth's core 

Select the statement which describes the direction of m 

earth's magnetic field. cne 

a. Lines of force leave the South Geographic Pole and 
enter the North Geographic Pole. 

b. Lines of force leave the North Geographic Pole and 

enter the South Geographic Pole. and 

c. Lines of force leave the South Magnetic Pole and 

enter the North Magnetic Pole. d 


d, 


Lines of force leave the North Macrnofi^. 

enter the South Magnetic Pole. 9 P le and 


select the caused) of distortion of the earth's m agn etlc 

b - ™ d « e ™ruciures t Soitainino t J e earth ’ a crust, 
highly permeable material « g large quantities of 

I: A 7 l& at :: OSpheric c <^i?ions 

Altitude above sea level 
' the statempnf 

passing through a magnetic^te^Ul* 0 UneS ° f foroe 

• Magnetic field weakened ^ 6 " 3 by ““^netio materials 
•• materials 

the magnetic material. 
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5. Match the magnetic poles listed in Column A to the 
statement that describes them listed in Column B. 


Column A 

a. Magnetic North 

b. Magnetic South 


Column B 


(1) Attracts South Pole of 
a free suspended magnet 

(2) Attracts North Pole of 
a free suspended magnet 

(3) Located in Hudson Bay 
area 

(4) Located near Antarctic 
continent 


CT 3.2.6 
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Work Sheet 


The Earth's Magnetic Field 


The lines of force leave the earth at the pole havincr 
what magnetic polarity? y 

Answer 


2. The lines of force enter the earth at the pole having 

what magnetic polarity? lng 

Answer: 

» 

3. i.ne earth's North Pole has what magnetic polarity? 
Answer : 


4 . 


Which magnetic pole lies 
northern Canada? 


in the Hudson Bay area of 


Answer : 


list three causes of ^ ,, 

field. on earth's magnetic 

Answer: a. 

1 * 
b. 


c . 


surface? 6 the Unes of force vertical to the earth' 


Answer : 


i « 

Do lines of f orr , q n 

rorce leave the earth **. 

Answer the North Pole? 
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STUDY GUIDE 


DIRECT READING MAGNETIC COMPASS 
AND ERRORS 


Lesson Topic Learning Objectives: Upon completion of this lesson 

the student will be able to, 
with 100 percent accuracy: 

1. COMPLETE a statement explaining the purpose of 
the direct reading magnetic compass. 

2. MATCH each component of the direct reading 
magnetic compass to its function. 

3. SELECT from a list statements which describe 
the compensating device. 

4. MATCH each type of compass error listed to 
its cause. 

5. MATCH each type of compass error listed to 
the method of correction. 


REFERENCE s 

Aviation Electrician's Mate 3 & 2, NAVEDTRA 
10348-D, Pages 335-336 and 342 


OUTLINE : 

1. Purpose 


2. Components 

a. Float assembly 

(1) Float 


(2) Directive magnets 


(3) Card 


SG 3.2.7 
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b. Case Assembly 

(1) Jewel post 


(2) Bowl 


(3) Expansion unit 


(4) Lubber line 


c. Compensating device (Universal tvoe) 

(1) Location 


(2) Components 
(a) 


(b) 


(3) Operation 

(a) 


(b) 

Operation of Dirppf j • 

a. ect Re ading Magnetic 

b. 


Compass . 


Variation 
a. Definition 
(1) 


( 2 ) 


50 


SG 3.2.7 



b. Causes 

( 1 ) 

( 2 ) 

(3) 

(4) 

c. Correction 

( 1 ) 

( 2 ) 

Deviation 

a. Definition 

b. Causes 

( 1 ) 

( 2 ) 

c. Correction 

(1) Process 


(2) Method 



direct reading magnetic compass 


ILLUSTRATION 


DIRECT READING MAGNETIC COMPASS AND 
— errors 



IN 

I 
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diagram 


DIRECT READING MAGNETIC COMPASS AND 

ERRORS 


DIRECT READING MAGNETIC 
CRITERION SELF-TEST . COMPASS AND ERRORS 

1. Complete the statement explaining the purpose of the 
direct reading magnetic compass. 

2. Match each component of the direct reading magnetic 
compass listed in Column A to its function listed in 
Column B. 


_{1) Directive Magnets 

{ 2 } Expansion Unit 

__( 3 ) Compensating Magnets 


Column A Column B 

COMPONENTS FUNCTIONS 

(1) Directive Magnets a. Compensates for changes 

of the volume of the 
(2) Expansion Unit compass fluid due to 

. altitude and temperature 

(3) Compensating Magnets changes, 

b. Align themselves with 
the magnetic field 
present. 

c. Reduce the effects of 
the undesired magnetic 
fields . 

d. Reduces friction between 
the jewel post and float 
pivot. 

device , State ” ents which describe the compensating 

a. Two permanent bar magnets with like noi„ • ^ 

same direction. xlKe poles m the 

b. Two permanent bar magnets naraii.i 4 - 

with unlike poles in the same direction? ° ther 

directive magnets? dU ° ed afteot the position of the 

d * Educes the effects of • 

. „ 0t ° 0f “desired magnetic fields. 

d " e t0 altltu *> changes?° m ^ aSS flUld 
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4 , Match each type of compass error listed in Column A 
to its cause listed in Column B. 


Column A 


Column B 

Compaq's Errors 


Causes 

Variation 

( 1 ) 

Large deposits of high 
permeable material. 

Deviation 

( 2 ) 

Electromagnetic fields 


(3) 

Misalignment of the 


compass with the longi 
tudinal axis of the 
aircraft. 

(4) Varying atmospheric 
conditions 


Match each type of compass error 
to the method used for correction 


listed in Column A 
listed in Column B. 


Column A 
Compass Errors 

(1) Deviation 

(2) Variation 


Column B 

Method of Correcti on 

a. Swinging the compass 

b. Aeronautical charts 
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Work Sheet 


Direct Reading Magnetic 'Compass 
and Errors 


Where are the directive bar magnets located? 


Answer . ♦ 

2. How do we dampen the swing and oscillation of the float 
assembly? 

Answer 

3. How are the cardinal headings marked on a compass card? 

Answer : . 

4. What unit compensates for altitude and temperature changes? 

Answer: . 

5. The fixed reference used to read the compass card is 
called: 

Answer : 

— • 

6. What type of compensating device is used? 


Answer 


7. 


Maximum effect is obtained when the 
how far apart? 


reference dots are 


Answer : 


8 . 


The differe 

undisturbed 

what? 


nee between the direction indicated 
magnetic compass and true directic 


by an 
is called 


Answer : 


9 . 


- - erial in the earth 

Answer : 
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10. What is the term used for the difference between the 
heading of the aircraft, as indicated by a magnetic 
compass, and the actual heading of the aircraft? 

Answers . 

11 . What kind of error would an electric motor cause to a 
direct reading compass? 

Answer: • 


WS 3.2.7 
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MAINTENANCE AND COMPENSATION 
OF THE DIRECT READING MAGNETIC 
STUDY GUIDE COMPASS 

Lesson Topic Learning Objectives: Upon completion of this 

lesson the student will be 
able to, with 100 percent 
accuracy : 


1. MATCH statements to the type of direct 

reading magnetic compass check indicated. 


2. SELECT the statements which pertain to the 
aircraft electrical equipment prior to 
swinging the compass. 

3. LABEL the compass rose with the correct 
magnetic meridians in degrees, 

4. MATCH the formulas with the coefficients to 
which they apply, 

5. COMPUTE the deviation errors and/or magnetic 
compass readings in accordance with given 
known values. 


6 . 


™e T airac t S «^ 0£ swln 9“9 and compensating 
proper sequent/ 9 magnetlc com P sss in the 

7. PERFORM the compass swing on a training device. 


REFERENCE: 


Aviation 

10348-D, 


Electrician's 
Pages 523-526 


Mate 


3 


& 


2 , 


navedtra 
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STUDY GUIDE 


MAINTENANCE AND COMPENSATION 
OF THE DIRECT READING MAGNETIC 
COMPASS 


OUTLINE: 

1, Maintenance 

a. Visual inspection 

(1) Fluid 

(a) Amount 

(b) Condition 

(2) Float assembly 


b. Operational check 


2. Compensation 

a. Compass rose 


b. Preparation of the plane for the compass rose 


c. Precautions at the compass rose 
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d. Use of the compass rose. 
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CRITERION SELF-TEST 


MAINTENANCE AND COMPENSATION 
OF THE DIRECT READING MAGNETIC 
COMPASS 


1, Match the statements listed in Column A to the type of 
check indicated in Column B. 


Column A 


a. Float unbalance caused by 
one of the directive 
magnets being vibrated 
loose . 

b. Rotating compass 360° 
to check for smoothness 
of operation. 

c. Check fluid level. 

d. Check if fluid is dark, 
caused by old age. 

e. Deflect compass card 30° 
with a magnetic material, 
and check for overshoot 
when the material is 

r ©moved . 


Column B 

(1) Visual 

(2) Operational 


2 . 


Select the 
elector ical 


statement ( 
equipment 


s) which pertain (s) to the aircraft 
prior to swinging the compass. 


•s 


a. Only essential 


flight equipment should be operating. 


b. All electrical equipment should be off. 

o. All electrical equipment should be the same as in 
normal flight. 
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3. 


in b deg«e S ?°” PaSS r0Se with the 


correct magnetic 


meridian's 



4. 


the formulas with the 


apply. 


_U) Coefficient B. 
.(2) Coefficient c. 
.(3) Coefficient A 


coefficients to which they 

a. Deviation N~Deviatio n s 

2 

k* Pev N+ Dev S+Dey E+Dev W 

% — 


c . 


Devia tion E-Devi ation V] 
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Compute the deviation errors and/or magnetic compass 
readings in accordance with given known values. 


Actual 

Aircraft 

Heading 

Magnetic 

Compass 

Reading 

N 

O 

O 

o 

0 

004° 

N 

0 

o 

o 

o 

357° 

E 

(090°) 

85° 

E 

(090°) 

92° 

S 

(180°) 


S 

(180°) 

176° 

w 

(270°) 


w 

(270°) 

272° 


Deviation 

Error 


+ 2 ° 



Identify the steps of swl ?|g?? d a ”5j column^*" i/ their 
reading magnetic compass listed in Column a 

proper sequence in Column B. 


a. 

b. 

o • 

d. 

e . 

f 

g 


Column A 

Apply coefficient "A 1 by 
realigning the compass. 

Place aircraft on rose 
heading south (180 ) and 
record deviation error. 0 . 

Rotate aircraft to east (090 ) 
and record deviation e f£ 03 :’ oi 
Rotate aircraft to north (0 
and record deviation error. 
Apply coefficient "C by 
adjusting N-S compensating 

screw. , fonr\°\ 

Rotate aircraft to west ( 
and record deviation error. 
Apply coefficient B y 
adjusting E-W compensating 

screw. , A 

Complete correction ca 


Column B 
STEP 

( 1 ) 

( 2 ) 

(3) 

(4) 

(5) 

(6) 

(7) 

( 8 ) 
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JOB SHEET 


MAINTENANCE AND COMPENSATION 
OF THE DIRECT READING MAGNETIC 
COMPASS 


TIME : Hours 1 Minutes .40 Periods 2 
EQUIPMENT LIST : 

1. Mock-up of Aircraft Compass Rose 

2. Direct- Reading Magnetic Compass 

3. Nonmagnetic Screwdriver 


PROCEDURE: 


STEP 1; Null compass 

, a * on^e^se? ^ COmpensatin 9 s ^ew with the dot 
b ’ on^the^case? E " W compensatin 9 screw with the dot 

NOTE. ^ock-up of the compass rose so that 

tne 00° setting is pointing in the cenprsi 
northeriy direction for thiJ a?ea F?Sm ?his 

youf mock-up? ° aUtl0n so that y° u not move 

STEP 2: Rotate aircraft to the south. 

NOTE* When movincj the sirprafi. 

direction. fc ' do so in a clockwise 


a . 


b. 


c. 


NOTE: 


refere£c| lii2^ tUdlnal aXis With the 180 ° ' 

heSing e in°thfs 5 paco tleS '- reC ° rd the actual 

Determine and record th^^^ ° n the Work sheet. 

the next column as pro^deS°of^ f deViatio " in 

provided on the work sheet. 

^cu read above lfin® 

amount to read loo®* tiL yOU mUSt subt ract that 
is therefore assian,L the amount ,of deviation 
If below 180°, it is a ! ™ lnu8 sign number, 
number. ' C 18 aligned a positive sign 
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JOB SHEET 


MAINTENANCE AND COMPENSATION OF 
THE DIRECT READING MAGNETIC COMPASS 


STEP 3: 


STEP 4: 


STEP 5 


Rotate the aircraft to west heading. 

a. Align longitudinal axis with 270 reference line. 

b. When the compass settles, record actual heading 
in the space provided on work, sheet. 

c. Determine and record the amount of deviation in 
the space provided on the work sheet. 


Rotate aircraft to north heading. 

a. Align longitudinal axis with 000 reference line. 

b. When the compass settles, record the actual 
heading in the space provided on the work sheet. 

c. Determine and record the amount of deviation. 

d. Solve for coefficient "C" in the space provided 
on work sheet, showing math computation in three 


steps . 

e. Have instructor initial . 

f« Record coefficient "C" in space provided on work 

g. Apply * coefficient ”C" to compass heading (N) by 
turnincf N~S compensating screw* 

(1) If positive, add the required number of degrees 

to the north heading. , , _ ~ 

(2) If negative, subtract the required number of 
degrees from the north heading. 

h. Mathematically apply coefficient "C" to the 
opposite heading (south) on the work sheet. 

(1) If coefficient "C" was added to the north 
heading, it will be subtracted from the south 

(2) If coefficient "C" was subtracted from the 

a h 1 DO . 


4* Uon n it to the south, 


r^Rlign^ongitudinaf^is with 090° reference line. 
a - When cimplss settles, record actual headrn, on 

MterSinfind record amount of deviation. 

Solve for coefficient "B on work sheet. 

Have instructor initial • 

Appl^coefficienf-B" ^"compass heading (east) 

reguired 

number of degrees jj? subtract the 

of degrees‘f rom east heading. 


b . 

c . 

d . 

e . 

f . 

g- 


by 

( 1 ) 

( 2 ) 
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JOB SHEET 


MAINTENANCE AND COMPENSATION <«0p 
THE DIRECT READING MAGNETIC COMPAfig 


STEP 6 


STEP 7: 


h. Mathematically apply coefficient "B" to the 
opposite heading (west) on work sheet. 

(1) If coefficient "B" was added to the east 
heading, it will be mathematically subtracted 
from the west heading. 

(2) If coefficient "B" was subtracted from the 
east heading, it will be mathematically 
added to the west heading. 

i. Solve for coefficient "A" on work sheet, showing 

mathematical procedure. J 


NOTE : 


Use original amounts of deviation. 


3 

k, 


( 2 ) 


Have instructor initial 

Record coefficient "A" on the work sheet in the 
space provided and mathematically apply to all 
headings , 

Apply coefficient "A" to the compass as follows: 
(1) Keeping the nose of the aircraft on 090° 

the , compass clockwise if coefficient 
A 1 is positive. 

If coefficient "A" is negative, keep the noad 

f °£ ? 900 and move the compass in 

a counterclockwise direction. 

NOTE: Applying coefficient "A" removes the 

alignment error caused by installation. 

Prepare correction card 

a ' ca£S with a thp r ^n 0n e 3? t ' fm in the correction 
sheet! r cardlnal headings on the work 

swing airereft to 120 ° heading, 
i Allow the compass to settle. 

the°work°sheet heading in s P aoe Provided on 
Upon completion of t-h-i o ~~ 

your instructor so that hf S ^ gnment re P°rt to 
of your work, ay Veri fy the correctness 


b. 


Instructor's Initial 
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JOB SHEET 


MAINTENANCE AND COMPENSATION 
OF THE DIRECT READING MAGNETIC COMPASS 


MAGNETIC COMPASS COMPENSATION 


IJ.M 





Compensated 

Headings 

ISO 



XXX 


XXX 


270 



XXX 


XXX 


000 



c *» 


XXX 


090 



B » 


A, « 



COMPASS CORRECTION CARD 


Magnetic 

Heading 

000 

030 

060 

■ 

120 

150 

n II mini mu 

180 

n 

240 

270 

300 

330 

Compass 

Heading 

■ 

n 

HI 

■ 

■ 

■ 

■ 

; 




■ 


SHOW COMPLETED MATH WORK BELOW IN THREE STEPS. 
Co-eff . "C" =• 

2 


Co-e£f . "B" - 

XDLlM 

2 


"A« 


Co-eff, M A 
A 
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Work Sheet 


Maintenance and Compensation of the Direct 
Reading Magnetic Compass 


1. The compensating device must be (a) 

(a) before compensating the compass. 

2. Normal (b) conditions should be (b) 

approximated in the aircraft when 
compensating the compass. 


WS 3.2.8 


68 



STUDY GUIDE INTRODUCTION TO COMPUTERS 

Major Enabling Objective: Upon completion of this lesson, 

the student will be able to 
identify computers by matching 
the class of computer to its 
characteristics. The standard 
is 100 percent accuracy. 

Minor Enabling Objective: Upon completion of this lesson, 

the student will be able to 
identify the types of computers 
by selecting the correct state- 
ment (s) from a list of four. The 
standard is 100 percent accuracy. 

Lesson Topic Learning Objectives: Upon completion of this 

lesson topic the student 
will be able to, with 100 
percent accuracy: 

1. SELECT from a list the definition of a 
computer. 

2. SELECT from a list the principle, advantages 
of all computers. 

3. MATCH the two types of computers with the 
statement (s) that pertains to each. 

4. SELECT from a list of four the statement (s) 
that describe (s) the classes of computers. 


REFERENCE : 

Aviation Electrician's Mate 3 & 2, NAVEDTRA 
10348-D, Pages 355-356 


OUTLINE: 

1. Definition 
a. 
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STUDY GUIDE 


INTROD UCTION TO COMPUTERS 


2 . Types 

a. Analog 


b * Digital 
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STUDY GUIDE 


INTRODUCTION TO COMPUTERS 


3. Characteristics; 


4* Classes 

a. Special Purpose 


b. General Purpose 
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CRITERION SELF-TEST 


INTRODUCTION TO COMPUTERS 


1. SELECT the definition of a computer. 

a. A machine that utilizes human intervention to carry 
out specific mathematical solutions. 

b. A machine for carrying out calculations and specified 
transformations on information. 

c. An electronic brain that solves problems of all types. 

d. A machine with the ability to think out solutions to 
all problems. 

2. SELECT the principal advantage (s) of all computers. 

a. The ability to store knowledge. 

b. The ability to reason. 

spee^ iUtY t0 S ° 1Ve COmplex Problems with great 
d. Flexibility 
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CRITERION SELF-TEST INTRODUCTION TO COMPUTERS 

3. MATCH the two types of computers with the statements to 
which they pertain. 


Types Statements 

(1) A computer that solves 
problems by processing 
data that is of a fixed 
and distinct value. 

(2) A computer that solves 
problems by processing 
data with continually 
varying values to provide 
continually varying 
solutions . 

(3) A computer that uses 
amplifiers, servo- 
mechanisms, gears, cams, 
etc., in solving problems. 

(4) A computer that uses 
gating and switching 
circuits in solving 
problems. 

4. SELECT the statement(s) that describe the classes of 
computers . 

a. A computer with basic elements combined for 
specialized applications. 

b. A hybrid computer used for special applications. 

c. A non— hybrid computer used for general applications. 

d. A computer which contains more basic elements than 
may be required for accomplishing any one particular 

job. 


CT 3.2.14 


a. Analog 

b. Digital 
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STUDY GUIDE 


AIR DATA COMPUTER 


Lesson Topic Learning Objectives: Upon completion of this 

lesson the student will 
be able to, with 100 
percent accuracy: 

1. SELECT from a list the purpose of the 
Air Data Computer System. 

2. LABEL the sensors that provide information 
to the Air Data Computer. 

3. SELECT from a list the function of the 
Air Data Computer,. 

4. MATCH each Air Data computer corrected 
output to its application. 


REFERENCE : 

Aviation Electrician's Mate 3 & 2, NAVEDTRA 
10348-D, Pages 313-315 


OUTLINE: 

1. Purpose 

a. 


b. 


2. Sensors 

a » Static vent 


h. Pitot tube 


c. 


Temperature bulb 


d. Angle of attack probe 


3. Central air data computer 

a. Function 


b. Components 


4. Corrected outputs 

a. True static pressure 


b. True air speed 


c. Ramp angle signal 
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BLOCK DIAGRAM 


AIR DATA COMPUTER 
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BLOCK DIAGRAM TYPICAL AIR DATA COMPUTER SYSTEM 







CRITERION SELF-TEST 


AIR DATA COMPUTER 


1. Select the purpose of the Air Data Computer. 


2 . 


a. Provides information to Navigational computer, auto- 
pilot, missle control system, ramp control, and cock- 
pit instruments. 

b. Takes uncorrected static, pitot pressure, and outside 
temperature and converts them to true pressure and 
temperature. 

c. Takes corrected pressures and temperatures and applies 
them to navigation computer, autopilot, missle control 
system, 'ramp control, and cockpit instruments. 


Label the sensors that provide information to the Air 


Data Computer, 


A. 


B. 


C. 


D. 


CENTRAL 
AIR DATA 
COMPUTER 


3. Select the function of the Air Data Computer 


a. 


b. 


Electrical and pneumatic data from th ® s ® ns j n J 
ponents are combined to provide corrected static and 

Ele°triMl S dat4 from the sensing ““fSuot prJssSr e 
bined to provide corrected static and Pitt* P* •* 
Pneumatic data from the sensing components 
bined to provide corrected static and pitot pressure, 


17 
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4. 


Match each output listed in Column A to its application 
listed in Column B. 



Column A 


Column B 


OUTPUT 


application 

a. 

True static pressure 

(1) 

Rate of climb indicator 

b. 

True airspeed 

(2) 

Navigational computer 

c • 

Ramp angle signal 

(3) 

Air inlet to engine 



(4) 

True airspeed indicator 



(5) 

Missile control system 



(6) 

Mach indicator 



(7) 

Auto pilot 



(8) 

Altimeter 
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Work Sheet 


Air Data Computer 


1 . 


2 . 


3. 


from the sensing 
corrected static 
True airspeed is 

for 

The 


and data 

components are combined to provide 
and pitot pressure. 

indicated airspeed that has been corrected 

and • 

is located at the air inlet of 


the jet engine. 

4. Air data computer receives atmospheric pressure from 


5, Temperature bulb measures 
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STUDY GUIDE 


THE GYROSCOPE AND GYROSCOPIC PROPERTIES 


Lesson Topic Learning Objectives: Upon completion of this 

lesson the student will be 
able to, with 100 percent 
accuracy : 

1. SELECT from a list the definition of a gyroscope. 

2. MATCH the rotor and inner and outer gimbals to 
their function and/or description. 

3. MATCH the two types of gyros with their functions. 

4. SELECT from a list the definition of rigidity. 

5. SELECT from a list the factor affecting the 

amount of rigidity of the spinning mass. 

6. SELECT from a list the definition of precession. 

7. MATCH each type of gyro drift with a statement 

to which it pertains. 

REFERENCE : 

Aviation Electrician's Mate 3 & 2, NAVEDTRA 
10348-D, Pages 317-321 

OUTLINE: 

1. The gyroscope 


Definition 
(1) Gyroscope 

(2) 

Spin 

(3) 

Turn 

(4) 

Tilt 
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STUDY GUIDE 


THE GYROSCOPE AND GYROSCOPIC PROPERTIES 


b« Nomenclature 

(1) .Rotor 


(2) Gimbal rings 


(3) Case 


c . Types 

(1) Free gyro 


(2) Restricted gyro 


2. Rigidity 

a. Definition 


b. Explanation 


c. Amount of rigidity 

(1) Speed of rotating mass 


(2) Weight of mass 


(3) Diameter of mass 


SG 
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STUDY GUIDE 


THE GYROSCOPE AND GYROSCOPIC PROPERTIES 


3. Precession 

a. Definition 


b. Explanation 


c. Rate 


d. Drift 


(1) Mechanical 

(a) 


(b) 


(2) Apparent rotation (precession) 
(a) 


(b) 


(c) 
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CRITERION SELF-TEST THE GYROSCOPE AND GYROSCOPIC PROPERTIES 

1 , Select the definition of a gyroscope. 

a. A spinning mass having one freedom of movement. 

b. A spinning mass having two freedoms of movement. 

c. A spinning mass having three freedoms of movement. 

2, Match the rotor and inner and outer gimbals listed in 
Column A to their functions and/or description listed in 
Column B. 



Column A 


Column B 

a* 

Rotor 

(1) 

Metal ring used to 
support spinning mass 

b • 

Inner gimbal 

(2) 

Gives inner gimbal its 

c. 

Outer gimbal 


freedom to tilt 



( 3 ) 

Can be various shapes, 
designs, and weight 



(4) 

Gives rotor freedom 
to spin 



(5) 

Nonmagnetic material 



(6) 

Supports the inner 


gimbal 


Match the two types of 

gyros listed 

in Column A with 

their functions listed 

in Column B. 

Column B 

Column A 

TYPE 


FUNCTION 


(1) 

Semi-rigidly mounted 

a. Free gyro 

Universally mounted 

b. Restricted gyro 

_(2) 


J3) 

Used as rate of turn 


.(4) 

indicator 

Used as navigation and 


attitude instruments 

CT 3.2.10 


83 


4. Select the definition of rigidity. 


a. The property of a spinning mass that makes it 
attempt to hold a fixed position in space, 

b. The resultant movement of a spinning mass when 

a force is applied, trying to change the spin axis 

5. Select the factors affecting the amount of rigiditv of 
the spinning mass. J 


a. Amount of force applied 

b. Speed of the mass 

c. Weight of the mass 


d. Diameter of the mass 

6. Select the definition of precession. 


7. 


a. 


The property of 
to hold a fixed 


a spinning mass that makes it 
position in space. 


attempt 


b. 


o^n^ S ^ tant - mOVei I lent of a s Pi»ning mass trying to 
change its spin axis when a force is applied. 


Match the type of gyro drift listed in Column a to * 
statement to which it pertains listed in Column B. 


Column A 


Column B 


a. Mechanical 

b. Apparent rotation 


(1) Bearing friction will 
cause a force to be 
applied to gyro and it 
will process. 


(2) Caused from gyro remain- 
ing fixed in space and 
the earth rotating once 
every 24 hours. 


(3) Rotor unbalance 
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WORK SHEET 


THE GYROSCOPE AND GYROSCOPIC PROPERTIES 


1. A gyroscope is a universally mounted 

so that it has freedoms of movement. 

2. The rotor is made of a s ** material. 

3. The inner gimbal ring can also be called the rotor 


4. Some of the factors that affect rigidity are 

f and of the mass. 

5 , Bearing friction can cause __ precession of 

the gyroscope. 

is caused by the earth's 


rotation. 
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study GUIDE TURN AND BANK INDICATOR 

Lesson Topic Learning Objectives: Upon completion of this 

lesson the student will be 
able to, with 100 percent 
accuracy : 

1. SELECT from a list the function of the turn 
and bank indicator. 

2. MATCH each ball position to, the condition of 
the aircraft. 

3. MATCH each component of the turn indicator 
to its function and/or construction. 

4. SELECT from a list the gyroscopic principle 
of operation of the turn and bank indicator. 

5. SELECT from a list the method used that allows 
the indicator pointer to indicate in the 
direction of the turn. 

REFERENCE: 

Aviation Electrician's Mate 3 & 2, NAVEDTRA 

10348-D, Pages 322-326 

OUTLINE: 

1, Function 

a. 


b. 


2. Bank Indicator 
a. Construction 
( 1 ) 


( 2 ) 

( 3 ) 
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study guide 


TURN AND BANK INDICATOR 


b. Operation 

( 1 ) 


( 2 ) 


(3) 


(4) 


3. Turn Indicator 
a. Construction 

(1) Motor Assembly 


(a) 

(b) 

(c) 
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STUDY GUIDE 


TURN AND BANK INDICATOR 


(d) 


1 . 

2 . 

(2) Damping unit 

(a) 

(b) 

(c) 

(3) Indicating assembly 

(4) Adjuster retaining spring 

(a) 

(b) 

(c) 

b. Operation 

( 1 ) 
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STUDY GUIDE 


thpm AMD BANK INDICATOR 


(2) 


(3) 


(4) 


(5) 


( 6 ) 


(7) 
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CRITERION self-test 


TURN AND BANK INDICATOR 


1, Select the function(s) of the turn and bank indicator. 


a. Indicates rate of turn in degrees per minute about 
the longitudinal axis and provides a reference for 
proper execution of a coordinated turn. 

b. Indicates rate of turn in degrees per minute about 
the lateral axis and provides a reference for proper 
execution of a coordinated turn. 

c. Indicates rate-of-turn in degrees per minute about 
the vertical axis and provides a reference for 
proper execution of a coordinated turn. 


2. Match the ball position to the condition of the aircraft. 


a. Straight and level 
b * Coordinated turn 

c. Skid 

d. Slip 






3. Match each component of the turn indicator listed in 

Column A to its function and/or construction listed in 
Column B. ' ' 


Column A Column B 

COMPONENT FUNCTION 


a. 

Motor assembly 

(1) 

Absorbs vibrations 

b. 

Damping unit 

(2) 

and oscillations 
Mounted in gimbal ring 
and called a gyrostat 
Controls rate of 

c. 

Indicating assembly 

(3) 

d. 

Adjuster retainer 
spring 

(4) 

precession 

Consists of dial and 


(5) 

pointer 

Controls amount of 



(6) 

precession 

Returns pointer to 
neutral after 
completion of turn 

S 
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4, Select the gyroscopic principle of operation of the turn 
and bank indicator. 

a. Rigidity 

b. Precession 

c. Drift 

5, Select the method used that allows the indicator pointer 
■ - indicate in the direction of the turn. 

Precession in same direction. 

Mechanical linkage. 
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WORK SHEET 


TURN AND BANK INDIfT&wiP 


1 . 


The turn and bank indicator 
in 

axis of the aircraft. 


indicates the rate 
about the 


of 


turn 


2. The bank indicator operates on ________ and 

force, 

3* The motor assembly and gimbal is called a 

4. “The adjuster retaining spring controls 

‘ — an< ^ returns the gyrostat to 

— after a turn. 

5. The turn indicator operates on the principle of 
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STUD* GUIDE 
Lesson Topic 


INTRODUCTION AND OPERATION 
OF SYNCHRO SYSTEMS 


Learning Objectives; Upon completion of this 

lesson the student will 
be able to, with 100 
percent accuracy; 


1. SELECT from a list the definition of a synchro. 


2 . 


3. 


4. 


5. 


6 . 


7. 


8 . 


9. 


10 . 


11 . 


12 . 


SELECT from a list the type of synchro utilized 
for voltage amplification. 

SELECT from a list the type of synchro which 
uses more than one item of information. 


SELECT from a list the statement which des- 
cribes stator construction of a simple synchro 
transmitter. 

SELECT from a list the method of connecting 
excitation voltage to the rotor of a simple 
synchro transmitter. 

MATCH two conditions of current flow in stator 
leads to position of transmitter and receiver 
rotors. 

COMPLETE a schematic diagram of a simple synchro 
system by properly connecting the rotor and 
stator leads. 


SELECT from a list the component that com- 
pensates for oscillation of the receiver 
rotor of a simple synchro. 


SELECT from a list the statement describing 
connection of rotor leads in a simple synchro 
system. 

SELECT from a list the statement describing the 
method of reversing rotation of a simple synchr 
receiver. 


SELECT from a list the definition of a differ 
ential synchro system. 


SELECT from a list the statement describing 
rotor construction of a differential sy 
transmitter. 
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STUDY GUIDE 


INTRODUCTION AND OPERATION 
OF SYNCHRO SYSTEMS 


13. SELECT from a list the definition of a control 
synchro system. 

14. LIST the factors affecting accuracy of a synchro 
system. 


REFERENCE* 


Basic Electricity, NAVPERS 10086-B, Pages 415-427 


OUTLINE : 

1. Description 
a. Definition 


b . Types 

( 1 ) 

(2) 

(3) 


2. Common trade names 


SG 3.1.1 
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STUDY GUIDE 


INTRODUCTION AND OPERATION 
OF SYNCHRO SYSTEMS 


3. Advantages 

a. 


b. 


c. 

d. 


4. Types 

a. Simple synchro system 
(1) Construction 

(ah Transmitter - TX 

1 . 


2 . 
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STUDY GUIDE 


INTRODUCTION AND OPERATION 
OP SYNCHRO SYSTEMS 


(b) Receiver - TR 

1 . 


2 . 


(c) Lead markings 

2 . 

3 . 

4. 


(2) Operation 
(a) 


(b) 
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STUDY GUIDE 


(C) 


INTRODUCTION AND OPERATION 
OP SYNCHRO SYSTEMS 


(d) 


(e) 



(g) 
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STUDY GUIDE 


INTRODUCTION AND OPERATION 
OF SYNCHRO SYSTEMS 


b. Differential synchro system 
( 1 ) 

( 2 ) 

(3) 

(4) 

c. Control synchro system 
( 1 ) 

( 2 ) 


(3) 


5. Factors affecting accuracy 


b. 


c. 
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«ATIC DIAGRAM 


INTRODUCTION AND OPERATION 
OF SYNCHRO SYSTEMS 


SYNCHRO TRANSMITTERS AND RECEIVERS 



ismitter 



The reading on 
this dial face 

is duplicated 
on this dial face 



Receiver 


le Synchro System 
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SCHEMATIC DIAGRAM 


INTRODUCTION AND OPERATION 
OF SYNCHRO SYSTEM 


DIFFERENTIAL SYNCHRO SYSTEM 
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INTRODUCTION AND OPERATION 
CRITERION SELF-TEST OF SYNCHRO SYSTEMS 

1. Select the definition of a synchro. 

a. A mechanical device that converts electrical 
movement to an electrical signal. 

b. An electrical device that converts mechanical 
movement to an electrical signal. 

2. Select the type of synchro utilized for voltage 
amplification. 

a. Simple 

b. Differential 

c. Control Transformer 

3. Select the type of synchro which uses more than one 
item of information. 

a. Simple 

b. Differential 

c. Control Transformer 


4. Select the statement that describes stator construction 
of a simple synchro transmitter. 

a. Wye connected - 120° apart. 

b. Parallel with rotor coil 

c. In parallel - 120° apart 

5 ’ f® lect the method of connecting excitation voltage to 
the rotor of a simple synchro transmitter. 

a. Inertia damper 

b. Sliprings 

c. Hairsprings 


Match the two conditions of current flow in the stator 
leads listed in Column A to the position of transmitter 
and receiver rotors listed in Column B. 


Column A 

(1) Rotors in correspondence 

(2) Rotors in synchronous 

position 

O) Rotors not in correspondence 


Column B 

a. No current flow 
in stators 

b. Current will flow 
in stators 
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7. Complete the schematic below by properly connecting 
the stator and rotor leads. 




8. Select the component which compensates for oscillation 
of the rotor in the receiver of a simple synchro. 

a. Magnetic torquer 

b. Sliprings 

c. Inertia damper 

d. Drag disc assembly 

9, Select the statement describing connection of rotor leads 
in a simple synchro system. 

a. In series with power source 

b. In parallel with stator leads 

c. In parallel with power source 

10. Select the statement describing the method of reversing 
rotation of a simple synchro receiver. 

a. Reverse leads and S3 

t 

b. Reverse leads R^ and R2 

c. Reverse leads R^ and R3 


CT 3.1.1 


103 



11* Select the definition of a differential synchro systems 

a. A system providing an output to drive a servo- 
mechanism. 

b. A system used to interpret the sum of two angular 
motions and indicate their resultant. 

12* Select the statement describing the rotor construction 

of a differential synchro transmitter. 

a. Two coils in series 

b. One coil only 

c. 3 coils 120° apart 

13. Select the definition of a control synchro system. 

a. A system used to interpret the sum of two angular 
motions . 

b. A system providing an output voltage which commands 
movement of a servo-mechanism. 

14. List the factors affecting accuracy of a control synchro 

system. 
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INTRODUCTION AND OPERATION 

WORK SHEET OF SYNCHRO SYSTEMS 

1. A simple synchro system transmits item(s) of informa- 
tion from one point in an aircraft to another 

.... .... . • 

2. List four advantages of synchros. 

a. 

b. 

d. 

3. The stator coils of a simple synchro are divided into 

groups connected electrical degrees 

apart. 

4. Why must a synchro unit be electrically zeroed? 

* 

5. When the rotors of the transmitter and receiver are in 

correspondence, there is current between 

stators . 

6 . A synchro converts or 

to an . 

7. The three synchro types are , 

and • 
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WORK SHEET 


INTRODUCTION AND OPERATION 
OP SYNCHRO SYSTEMS 


8. Why would we want S^ of the transmitter connected to S3 
of the receiver and S3 of the transmitter connected to 
of the receiver? 

9. The differential synchro system will interpret the 

or of two angular motions and transmit 

the resultant. 

10. The output of a control synchro system is used to control 
the movement of a 
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STUDY GUIDE S YNCHRO/AUTOSYN INDICATING SYSTEMS 

Lesson Topic Learning Objectives; Upon completion of this 

lesson the student will 
be able to, with 100 
percent accuracy: 

1* SELECT from a list the purpose of the 
Synchro/Autosyn Indicating System. 

2. SELECT from a list five types of aircraft 
systems that utilize the Synchro/Autosyn 
Indicating System. 

3. MATCH the transmitter rotors’ mechanical 
actuating linkages to their related 
indicating systems, 

4. SELECT from a list the statement which 
states the difference amont autosyn indicators. 

5. MATCH two malfunctions of an Autosyn Indicating 
System with possible causes. 

6. PERFORM operational check and troubleshooting 
of an Autosyn Indicating System on a training 
device. 

REFERENCE s 

Aviation Electrician's Mate 3 & 2, NAVEDTRA 

10348-D, Chapter 15 

OUTLINE s 

1. Purpose 

2. Application 
a. 
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b 


3. Construction 
a. 


b. 


4* Operation 
a. 
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[S 


5. Maintenance and Testing 
a. 


b. 
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SCHEMATIC DIAGRAM 


SYNCHRO/AUTOS YN INDICATING SYSTEM 






CRITERION SELF-TEST SYNCHRO/AUTOSYN INDICATING SYSTEMS 

1. Select the purpose of synchro/autosyn indicating systems. 

a. Provides a method for converting a pressure to a 
mechanical function. 

b. Provides a mechanical means for transmitting 
electrical functions to the pilot's instrument 
panel. 

c. Provides a means for transmitting an electrical 
signal to remote points in the aircraft, 

d. Provides an electrical means for transmitting 
mechanical functions to remote points in the 
aircraft. 

2 . Select five types of aircraft systems that utilize the 

Synchro/Autosyn Indicating System. 


a. 

T.A.S. Indicator 

e. 

Altimeter 

b. 

Fuel flow 

f . 

Fuel quantity 

c • 

Oil pressure 

g. 

Manifold pressure 

d. 

Fuel pressure 

h. 

Hydraulic pressure 


3. Match each transmitter rotors' mechanical actuating 
linkages listed in Column A to its related indicating 
system listed in Column B. 



Column A 


Column B 

(1) 

Manifold pressure 

a. 

Diaphragm 

(2) 

Fuel pressure 

b. 

Spring loaded vane 

( 3 ) 

Oil pressure 

c. 

Bourdon tube 

(4) 

Fuel flow 

d. 

Bellows assembly 

(5) 

Hydraulic pressure 
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4. Select the statement which states the difference among 
autosyn indicators. 

a. The stator and rotor construction 

b. The dial scale 


c. Excitation voltage to the rotor 


d. Means of rotor movement 


5. 


Match each malfunction of an autosyn indicating system 
listed in Column A to its possible cause listed in 
Column B. Refer to schematic diagram. 



Column A 

POSSIBLE CAUSE 

Column B 
MALFUNCTION 

(1) 

Pin "B" of indicator 
plug open 

a. No operation 

(2) 

Pin "B" of transmitter 
plug open 

b. Erratic operation 

(3) 

Terminal "A" open to 
ground 


(4) 

Pin "A" of transmitter 
plug open 


(5) 

Pin "C" of indicator 
plug open 


(6) 

Terminals "c" and "D" 
open 
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1. The purpose of the synchro/autosyn indicating system is 

to provide an means of transmitting 

to remote points in 

the aircraft. 

2. The advantages of this system are that it saves __ 

and , and aids in eliminating 


3. The power requirements of the system are 

single phase. 


4. 


The system operates on the 


principle. 
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